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Dunedin, New Zealan 


Angie’ was of the | opinion ‘that 


facial deformity produced by maloc- 

clusion in each C ‘lass is so di til 

constan 

_ the orthodontist may even classify with 

considerable accuracy malocclusion 


tual examination of their teeth.” ” “He 
‘Maintained that the facial form 


_ the size and position of the mandible. 
_ Despite valid criticism by Case’ and 
Simon** this” hypothesis was accepted 
almost univ ersally, and it was restated 


Brodie? just before the introduction 


"the con- 


fortunate lack of critical ‘a 
tracted from the 

_ their summary. 

Preference has" been giv 


-measurement of angular relationships 


in 
"determinations further 


al mabe area 


fact 
‘bination of and measure- 


ments is_ _ exemplified by the study of 


and Wylie 413 and Wylie? de Zealand. children with | Class II 


a the bony profile | by measuring pro 
on thesis submitted in partial ful 
 fillment for the degree of M.D.S. (N. Z.). 


fob, 


t that after some aerial 


git 
occlusion was s influenced by 


jected, 
_two Jandmarks, ‘In the latter 


the mandible ‘obtained “by 

measuring distance between the 
head of the condyle and gnathion as a aa 
projection on the Frankfort horizontal. 

Wylie*® and Wylie and Johnson®* made 

aS separate analyses of facial height and — 
depth. However. these variables may 
be studied together ont ‘coor- 

dare elle related to a suitable 

reference such as sella- -nasion: n (W il- 

In the present study ‘the 

projecting distances between 


of two groups of 
one with “normal” 
other with II, division 1 


sion. The purpose of 


variations in 


AND 
¢ groups each of thirty- “six 
children, 8 to 10 years of with 
non- -mutilated dentitions, were selected 


from primary schools in Dunedin, 


a Margolis with the teeth in 


€ Facial Denth in Class IL. 
acial Depth in Clas, 
= 
— 
— 
F isk et summarized 4 
clusions of recent studies dealir — 
— — 
— 
. 
en im 
=f 
— — 
il 
— 
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re in _the usual man-— 


the definitions giv en by Brodie®, 
10 * 
Downs", and Bjork’ were used. 
cale made 


specially constructed gla 
possible to read linear measurements _ 


from each tracing sia in true milli- 4 


ae a In order to construct this sc ale, milli- > 
"meter graph paper with accentuated 
centimeter lines was drymounted on 
a piece of thick cardboard which in 
firmly attached a a bench. 
Fine stainless steel wires were wretch. 
ed along the horizontal and vestical 

ntimeter lines and kept in place with | ’ 
scotch tape. resulting stainle 
steel wire mesh was placed in the mid- — 
ine of the Margolis cephalostat, cor- 
bir esponding to the position of the mid 
sagittal plane of the head, and radio- 
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Fig. 1 Orientation of a tracing on the ao oka 
specially constructed millimeter seale for 


coordinate method of cephalometric an- 
alysis used in this study. . One millimeter _ 
on this seale is enlarged to the same extent _ 


as a given distance in the midsagittal plane 


Transferral of the but film, The locations of the various cephalo- 


was millimeter. divisi by the 


metri e also shown. 


points 


‘millimeters. and the e error incurred was 


less than one per cent. 


This also permitted the 


squares,» 


meter 
squares having per side 
“fitted” image projection. 
"removing. the radiograph and in 
place: exposing a photographic glass 


plate to the fitted image, permanent 


scale duplicating the “enlarged milli- 

meter squares was obtained- Thus, a_ 
millimeter on the scale was ‘enlarged 
the same extent asa distance 


on a film since the mid- 
Sagittal plane-film distance is constant 


in the Margolis -cephalostat. 


distance between land-— 


graphs, If mandibular length is meas- 


of the distance between 


serve to this | point. ‘The 


shadows of the left and right sides of 


the mandible are never ver actually super- 


imposed on cephalometric radio- 


ured separately on right and left sides, 


the distance between articulare and 


-pogonion will be less on the side ae 


to the film ( 


“directly from a tracing on the the gee 


All readings were in a omen 3 


glass scale. 


between the two 


‘ 
: 


when the 


— 2... — 
— 
— 
— 
— 
— tm 
— 
Opposite “side because the mullimeter 
scale compensates for radiographic | 
it tie prance Or tie enlargement only at a specific object- 


left and “right articulate. points 


racings sof t the cephalometric radio- 
gray raphs orientated on the glass 
scale in su¢h a manner that one hor- | 
izontal line passed through _nasion. 
parallel to the Frankfort horizontal 
line (the nasion-parallel plane of Krog-— 
man"), and one vertical line passed 
through basion. These lines are ab- 
scissa and ordinate of the coordinate — 
system (Fig. 1 Se 
Cranial and facial depths 
parallel, as follows (Fig. 2) : 
1. Cranial 
‘Ba - -N: total length of of cranial 
base 


P. 


- N: anterior component of 


cranial base 


cranial 


ontal 


maxilla and posterior 


ry length 
sey 
: total lower facial de epth 
distance between man- 
Gite and poster ior limit of 


mandibular length 
were measured as projections on the 
follows (Fig 3): nasion-par- 
allel as follows (Fig. 
_ Anterior F 
ANS: _ upper anterior facial 
height 
ANS - Gn: lower anterior facial 


of the dental arches to 


the posterior limit of the . cranial base, 


the projected distances from basion to 
the mesial surfaces of the permanent — 
maxillary and mandibular saan molars 
nasion- parallel (N//) were 
ured -M,max.. , and Ba- M, mand 
(Fig. 2). . The distance 
incisal margins of the maxillary and 
mandibular _central incisors i in 
sagittal “plane (overjet) and in 
vertical plane (ov ebite) were » obtained 
indirectly as follows (Fig. 3 
Ba-I,max. minus Ba- mand., 
as projected on the abscissa = 
Ny; - minus” N// - 
projected on “the 


rdi 


7 


ag ~ BA- Max M, ws, 
ig- 2 Analysis of craniofacial depth. 
of aiculare is taken, the eight 
— 
— — 
— 
— — 
— 
— 
— — 
— 
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levels of statistical significance between 


in the ‘re report 


‘Compared | to con- 


group, the Class group has 


ON R. 3. 5) bes well as a longer 

(Ba-A) is greater in 

— group than in the: control group, 
this difference is not statistically 
groups for the horizontal distance from 

ing to Downs'’, were obtained each Lower Face. Average “mandibular 
nstance (Fig. 3). The gonial angle Iength (Ar-Pg) is short in the Class 
(Ar-Go- Gn) and the Frankfort mandi- group (C.R. 2 2.9). Although the 
plane angle (FH- Go-Gn) were Ba-Ar is small, it ‘is 
data for sample were an- 


— devi iation, and range of each measure- 
nt determined. The 
between the means for the groups was 
significant when the Critical 


5 (C. R. = >2 5), and ‘the 
ity equal to or less than = 
The sex x ratios for t the t two 
children ‘were not identical. Since 
statistically significant differences be- 
“ _ tween a few mean values of males and 2 
females were observed within the Cc lass 
II and control groups, it was necessary 
to compute weighted means and stand- 
ard errors of the means in order to 
draw valid conclusions from the find- GROUP 
when comparing children having CONTROL | GROUP 
normal occlusion and Class II, divi ‘ision Fig. Mean projected depths a 


malocclusion. of 36 children with normal coclusion (con-— 


- 
— 
if 
a 
— 
ig 


>d>100 
to >4d> 100 


(dnos3 


January, 195 


control group (C 3.0). In view of are considerably larger in children w ith 
the similarity dee for the Class div ision malocclusion than 
gonial and mandibular plane angles, those with normal occlusion (C.R. 
anterior sition in relation to the , 
the “cranial base in ingles (Table I and Figure 4) 
Class II, division 1 malocclusion. An The facial angle was significantly : 
- analysis by the author of data on two "small: (C. R. 3 9) ‘in th the Class IT group. ae 
patients reported by Coben* gave” a T he mean value for the angle of con- 
= finding. ' The difference between _ vexity in the Class IT group was twice 
the average total lower facial depths that of the control group (GR. 5.6). 
Pg) in the two groups of children The gonial and mandibular plane 
is not statistically significant ( (C.R. 2.1). no 
(Table 1) ifferences between t 
Facial height groups of children. 
he above conclusions derived from 


ow bene’ 


A groups (453 54. 1). The latter find- 
ing conforms closely to that given by 


Wylie** for individuals with for a = be control group 
whose craniofaci imensions correspon 
(45.8 : 54. 2). elosest to the mean data for that group, ac- 


no statistically this study. (This child’s tracing was chosen 
to represent the face the 


= 7 Posterior Facial Height. T here. are cording to the method of analysis used in 


betwee n th e 


Relationship of dentition 

cranial base — 


Base 
to the permanent maxillary 
~ bular first molars are similar i in the two Upp per 
Facial 
groups. The difference between the  pepth 
average distances from basion to the 
_mandibular central incisor ( Ba-Mand. ‘Facial 
is not statistically signi fi ican Depth 
CR. However , in the average 
child Class II, division 1 mal- Height 
occlusion the maxillary central incisor he 
Posterior 
is in a more forward position as meas- Facial Pe? 2s, N//- mI a 
ured from. | basion _(Ba-max.I,) than Height 
in an average» child with normal oc- Overbite 
clusion. ‘This is the only difference be- 
tween measurements relating the denti- Facial Angle 
tion to the cranial base approaches 


Gonial Angle 


is borne ut by the close evident when three children of the 
approximation of the percentage ratios TT (Tahle TIT) with the 
if 
— 
— 4 at 
og 
— 
— 81.0 
— | 
— 266° 
= 


2,Not 


4 


7 6 


f Ss Fig. 7 Tracing of a child with Class IT, 
division 1 malocclusion (L40) having 
smallest depth of the lower face within 


x 


the Class IT group, superimposed on a trac- 
ing representing the average face o 
control group. 


upper face (Li and L18, respectively) least from the lateral aspect, are il- 
and with least de pth of the lower face lu lustrated. 
(L40), were compared with the “ aver- the facial form associated 
PP age” | face of the control group. om with Class II, division 1 malocclusion — 
‘child with normal | occlusion: (R12, according to the ‘Statistical findings of 
Table TI) was chosen to the” present study (Fig. 5); L18 hasa 
this “average” face since his facial di- marked maxillary protrusion (Fig. 6) ; ext: 
mensions corresponded closest to the 
mean values for the control group. associated with Class II, divi- 


Tracings of the lateral head sion 1 malocclusion (Fig. “These 
graphs of L1, L18, and L40 are super- _ comparisons illustrate the wide range 
upon a tracing of R12 in Figs. 


5, 6, and 7 respectively. The coordinate among indie iduals with this type of 

used in this study. served as the 

_ method of superimposition. Each of the — three planes of facial depth, namely — 
three tracings was superimposed upon — at the level of the cranial base, upper ors 
that of R12 along n and lower face, is particularly striking. 


intersection of the two coordinates be- Generally speaking the is 


Ci ame | the point of registration. Although shorter than average in Class II, division Btycce 


devi iations in de pth constitute ite the ‘malocclusion (Craig’, 


Craniofacial dimensions 5 of oe with ‘Class II, division 1 malocelusions and the mean — 
ih oe data for the control group. ‘‘L18’’ having the greatest depth of upper face, ‘‘L1’’ a 
m. ‘4 a the greatest length of the cranial base and ‘‘L40’’ having the least depth of the lower face. | 


21.0 mm mm 


Ba-Ar ... 


Gonial Angle 


malocclusion. The variability at the 


— 
— 
_ 
ii 
— | 
— 
— — 
s confirmed by 
— 
we 
— 
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Fac 
acial Dept 

findings of the present ‘study. 


Gilmore™ found that the posterior ratic it is 
border of mandibular ramus bears | that the relationship of these teeth to 


IL divi ision 1 malocclusion. According 
o the present study, however, the © ceived. sc little attention in ‘the A 
dible is uate ina anterior present study, two aspects of the find- 
ed 
position the latte are worthy of comment. ‘First, 
eS limit of the cranial base. The — 
norter length of the mandible and its — 
__ forward position, has a ‘cancelling out” rather = by ‘the lower one (C.R. 
effect in C division 1 _maloc- 1.8). Secondly, the association 
larger ov erbite and unchanged anterior 
Var 


a the same horizontal distance from facial height in the Class IT gro 
basion as in normal occlusion, not differ significantly from 
The = -0. 158). . This finding is at vari- 


portional relationship between the per- with Wylie’s observ atio 


nt mandibular first ‘molars and dividuals with severe ovebite have 
the mandible in Class I and Class IT Shorter lower anterior facial 
malocclusions than slight ov overbite. 
man”. Using more 
a similar study Gilmore’ 
clusively that this was not occlusion those. with Class II, 
constant. The results of the present ision 1 malocclusion. Ptm-A, one of the: 
study do not support Elman’s cont two variables constituting the 
- tions, nor are they offered as positive zontal distance from point A to the 
_cozfirmation of Gilmore’s findings. Yet — posterior limit of the cranial base, did | 
“t must be admitted that the similarity _ not differ i in the two groups. The other 
in Ba- M , mand. _ measuremer “nts, s, the variable, Ba- a-Ptm, was | larger i in the Class 
4 anterior position of the mandible, and Il group, the difference almost reach- 
its smaller length i in the C lass II group _ ing statistical significance (C.R. 2.4). _ 
a indicative « some differences findings suggest that, when Class 
d the II, division 1 malocclusion 1 preva ails, .. 


e anteroposterior relationship of 
yermanent mandibular first molar to the depth of the upper face might 


1 


the mandible in normal occlusion _ be influenced more by a change in the :) 


Class” II, division 1 malocclusion. horizontal ‘relationship of the maxilla 


Baldridge? 3 stated that the pers to the posterior limit of cranial 
manent n maxillary first molar maintains base, than by an increase in 
the same _relationship to the face and Tength. 
cranium: in Class I and Class II The greater depth of the ranial 
At first glance in the Class group is attributed 
ao of ‘the present study | ‘substantiate this to an increase in its effective length. 
since the permanent maxillary There are three possible explanations 
first molars | are located at similar dis- for this change. _ First, there could be— 
os from basion in both the con an increase in the actual lengths o of the 
trol and Class II groups. However, anterior posterior components of 


5 when = longer cranial base and the the cranial base as suggested by Bjork* 


= 
4 
— — 
= 
— — 
— — 
— 
— 
— 
— 
— 
&g 
— — 
= 
— 
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but me by Craig? or . Gilmore". 
Secondly, an increase in the effective 
length of the cranial _base could be 
related to changes in its flexure 
| 4 ( Bjork’, Lindegird’’). Thirdly, there 
is the possibility of a change in the 
spatial relationship of the cranial | bese eight and years age. 
to the Frankfort horizontal. plane, due facili the coordi method 
ing to Craig® howev er, anterior cale measure cir 
from lateral head radiographs. ; 
and posterior cranial bases lie at prac- 
tically the same angle to the Frank-— The facial form of 
fort horizontal plane i in Class II, divi- Class II, division clusion: was 
1 malocclusion and “excellent oc oc- resolved at three levels of craniofacial 


ae The use of the facial angle to describe the typical facial configuration of these 
children was expressed as an increase 


7 
variations: the: depth of the lower 
in the effective length of the cranial 


nasion and, therefore, "similarity of depths 
the effective le ngths of the cranial base the and lower face 


in normal occlusion and Class II, divi- | 
1 malocclusion. In terms of the 


findings of the present study it is ¢  hildven “with Cc , divi 


-ceiv able that the facial angle is smaller a malocclusion illustrated : (1) the in- 


in the Class II group because nasion in facial configuration of 
children grouped according to class a wa 


is situated anteriorly (C -R. 3.5) while 
the position of is less affected malocclusion, (2) three typical, but 


different variants of t the facial form 


the present study only ‘one "associated with this malocclusion, 


(nasion) profile points the limitations of applying group data : 


- (nasion, point A, and pogonion) dif- + to individuals particularly for” the pur- <4 
fered to statistically significant de- of aluation. 


gree in its horizontal relationship °. Box 647 
posterior limit of the cranial base. 


= However, among individuals, variations 


at all three levels of craniofacial depth — 
responsible for the greater con- 
pe Teeth. 8. 8. wh *hite Co., 


‘lass Al, division 1 malocclusion. Baldridge, J. P.: Study of the Relation 
a 1e mean findings suggest that the ms Molars to the Face in Class I and Class 


typical face of children with Class II, -Maloeelusions. Angle Ortho. 


r 
div ‘is on | 1 -malocclusic n differs from Baldridge, J.P: Farther Stedies of the 


previous "concepts, including that of Relation of the Maxillary First Per- 
Angle. Average findings or a general-— 
concept of type cannot be applied Ortho, 
to the individual as each 
is typical | for himself. ‘This fact oY Tandlakare- Tidskr. 40: No. 5B, 1947. 

is of great importance in orthodontic 5. Brodie, A. G.: Angle Concept of Clans 


diagnosis and treatment planning. Ortho, 1: 117-138, 1931. 
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il 
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Central Australian 


NTRODU: CTION 


the of investiga 


Keith said, all in Australia, Birdse Suggested three 


races of mankind now alive, the migrations from. the mainland of 


one which in my, ‘opinion, “could serve 


° a common ancestor for all modern — of the Fourth Glacial 


races.”*5 Thus, it was of interest cording to Birdsell, ‘chara 


mpare cephalometric measure ‘moderate round headednes 


a living tribe of Central Australian. nasal relief and a short and nar- 


with those of other living face.” The al second 
major migration, during the mid-por- 


aboriginal have been | the the first wave southward. 


of discussion. In (1887, arriv als, he _Murrayian group, 
 Turner**  believ red the Australian ab- described by Birdsell as having a 


to be pa ‘pure race, but Tong, low, and narrow: cranial vault. 
a Fe mitted wide variations. Later, The general facial i impression, he adde d 
aa aatsch? 26 believed there was one race, ne 5 “that of a coarse and rough hew 


> 
izations due | com to enter the Autralian continent from 
the north, the Carpentarian element 


arrived late in Fourth Glacial 
period or Early Recent period. 
cranium was of ‘mode rate length ene oe 


height combined with extreme narrow ‘at 
ness. With regard to the face, Birdsell © 


Due to the paucity of skeletal ‘mater 
me al and the absence of stone imple- 
ments, the majority of i investigators be 
Tieve that man did not evelve on the 
gre 
> e 
lied Drav idian race S. .E Asia seem nats is and chin 
All these racial elements are 
*Based on a a thesis submitted as ~_ al fol. ed in varying degrees, in diffe rent re- 
fillment of the requirements for the degree gions, ‘form the present day Aus-— 


_ of Master of Science in Orthodontia in the 
‘Graduate College at the Chicago Profes- tralian aboriginal. I Birdsell believed the 
sional of the University of Illinois, aboriginals from the Central Desert 


of Michigan, 


— Study of the 
— 
= H. Craven, D.D 
the presence of another placental, the — 
the characteristics of at least two 
— 
3 
— 
= 
— 
— 
— 
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nathism of the maxilla. Huxley, 


md abo 
assumed that changes in the skull in- 


Although many  craniometric in curvature of in 
have been undertaken in lateralis, He analysed this and = 
collections of adult skulls to determine — “the variations of the frontal, parietal — 
inter -racial differences, the scarcity of and occipital as components of the 
infant adolescent crania has | pre- Sagittal curve of the cranium, may 
Be al the comparison of growth pat- come interesting in further roe 
3 __ terns in different | races. In the latter of the racial specialization of mankind 
_Tespe ct, the t tec of an stage.’ He “pointed 
y out the reduced size of the anterior 


‘in being ped large numbers nasal spine, the degree of alveolar 


infants and adolescents. prognathism, the large teeth and the 


as 1863, H. Huxley* extremely large. dental arches which 


“pointed ‘out the dolicocephalic | lowed space. for the eruption 
of the Australian aboriginal fourth molar. After comparing the 


arin 
ake and commented on the degree of prog- Australian aboriginal cranium with the — 
Neanderthal skull and Pithecanthropus 


erectus, Klaatsch concluded ...... 


the earliest interested in craniometry, 
the positive ana anatomical facts are over- 


superimposed tracings of the sagittal er- 
sectio: ns of the | crania of several es _whelming in emphasis of the fact that 
on the “basi-cranial axis”, a line join- the Australian Aboriginals are 


oldest est type of mankin 
‘ 
3 junction. Although h his choice of a re- ‘the ee profile had always been of | 


ference line ~xcellent, 
erence line was excellent, interest in the determination of racial 
a single specimen for the comparison differences, Luthy** employed an angu- 
of racial groups did not allow for intra- ee lar analysis of points « on the profile ~ 


Somewhat | later, Turner*? races _compared, the Australian” abor- 
iginal was found to be most prognathic 

to the pry in both in total face and middle face prog- 

Australian aboriginal. reported on -nathism. _He mentioned that” alveolar 

, the large size of the teeth and the di- | _ prognathism was usually the same for 
mensions of palate and observed both jaws. However, his conclusions 
“protrusion of the upper incisor on the Australian aboriginals were bas- 
teeth high frequency | of. “edge ed on thirteen skulls from collections 


-- to-edge occlusion of the incisor teeth. Europe. Perhaps, a criticism may be 


Turner speculated - that this occlusion leveled at the use of skull collections on 

- might have been produced i in two poss- two points; first, the sex of the skull 

ible ways, either compensation by modi- was often unknow ne and, secondly, 


fication of the form — and size of the skulls sent to the collections | most fre-— 
lower in the « construc-_ quently unusual features. 


tion of the skull itself. By comparing 


la thorough investi ation of ‘tes 
aboriginal and European mandibles, he 
entition _and palate the Australian 
‘liminated former possibility and 


fluenced the relationships of the face. P y 


Followi ing ga complete of the interesting to that of six, 


adolescents. 


il 
— 
_ 
— 
— 
— 
— 
— 
: 
a 
tm 
— 
— — 
lz 
| 
tion of aboriginal skulls i = 
ginal skulls in Australia, ool nine were infants 
—— 


r iginal skull and ipnetiery the findings 
and Ame rican White skulle, 


take 

registered at porion. showed 
n aboriginal | 

further forward then = 


other a two 7 


vestigations of different races, Morante 


a pooled the data from previous crani- 


us 
ne riginal. . Analysis of this aggregate data 
ded Morant to conclude that the 


tralian aboriginal was composed of two 


the facial Measurements 
a there was no difference between the | 
faces of the two types. -Morant 
_ computed the degree of variability of 
the Australian 
variable a modern w race 


characteristic non-metr ical 
features. Burkitt and Hunter** men- 
tioned the development of the 


= the nasal bones, and the rounded or- 


bital margin which they believed due 
to. excessive masticatory function from 

coarse diet. also observed 


right angles to the body. In he later study, 


Burkitt and Lightoller’? examined 


a ometric studies on the Australian <a 


orbital ridge, the unusual formation of * outlined by Broadbent and designed a 


the inferior border of the nasal ap aper mre form of the 


as the > form of the 


terior nz 
The application of 


of error in the 1906 Monaco 


cephalometer by Broadbent,® a new 
tool was added to the armamentarium 
of the physical anthropologist. The — 
cephalometer o btained radiographs of 
_ living individuals in both norma later 


slightly different racial types ; but, on alls and norma frontalis. This technique srs 
recorded, allow ed the comparison skeletal 


head 


erial with the living and per- 
mitted the selection of previously in- 


mat 


facial and cranial landmarks. 
aboriginals, finding them ‘But, fe the the dis- 


“the of the head in the 
American v white male 

Recently, Bjork* used the 


portable cephalometer. The distance 
from the median | plane of the head to. 


ae, the film was fixed, and the x-ray tube, 


a also at; a was 


ith "Bjork first 
examined a large number ‘of Swedish 
boys and conscripts for variation in 


noted the frequency of a_ small difference in 


_ nasal spine in the Australian aboriginal. tars 


‘The de gree of alveolar prognathism, 
the axial inclination of the teeth, the 
size of the teeth and proximity of the 
the mode of occlusion, 


were sugge 


ested 


to the inferior nasal border, and 


origin m 


— 
— 
— 
— 
is 
— 
— 
 &§ 
— 
work in — 
— 
— 
— 
— 
— extended Tis 
— ial prognathism to 
ions of racial P ixed 
‘a primitive tribe ls 


were studied. Comparison with | the face thirty- six inches. For the 
_ Swedish material led to the conclusion b: present investigation the radiographs 
‘that racial variation was not in the were accurately reproduced on five’ 

degree of -_prognathism, but rather in inch by seven inch negatives in the 
nature of the prognathism. Little lustration Department, University of 


was said of the growth changes in the Illinois, and then the negatives were 


The whole group was 
_ then subdivide ed into sex and age caer 
an caucasoid, wk thee to determine any y significant differences. 


other living races. Throughout the investi nae 


MareriAL ments This” allo ed 
r. 


John Heath obti lateral comparison of irrespective size 
“head radiographs of fifty-six Central 


« “the” radiographs are of certified pure 


a point of view of mean variation 
200 miles N.W. of Alice ‘Alice within the group ‘and growth 


Springs is in the | wer sntral part of of 
I changes as would be indicated in such 
Northern Territory, about 160 miles 


a small sample. Thus, the investigation 
north of the border of South ‘Australia. P 8 


4 was divided into ‘three parts, namely, 
+ mos ‘ly represented in 
: analysis of the cranial outline » analysis — 


bi 
e Di nd 
“this” investigation are Pintub of the facial structures and profile, and 
Pitjandjara. Mr. . Heath’ s material 

comparison of the findings in the Au 
the subject of the prese nt investig 


tralian aboriginal with those — 
istribution in the fol- Analysis of the cranial 
length of the cr cranium, xpre 

index, cranial outline was 

to a 
form. 


Wilder" that the joining the points 
na asion, bregma, lambda basion 
young group a mean age aw result in a quadrangle which 
with represented the outline. Since 
Heath: “obtained lateral. thead base. / 
of a head hold-— 


= boys were examined, device and a portable x-ray machine 
g 
2 
= Since the cranial outline of the Aus- 
tralian aboriginal had been well 4 
= 
— 
— 
— 
tm 
3 
— 
hay 
3 


a secondary 


points, a a polygon was construe ted which 
fully ressed the cranial outline, 


Ba figure 1 . The degree of curvature of 


read the inside angles of the 


frontal and occipital bones was read 
from the inner angles of the 


Since the anterior cranial base, 


dw in the 


us 
‘ariation of the frontal region of 


cranial outline was examined by super- 


group was divided into crania with 
ne angles: greater or less than the mean 
angle SNF for the group. T 
‘mean polygons were compared _and 
aes individuals showing the greatest varia- 
tion used to illustrate dif 


deviations were also recorded from the 
young and adolescent age groups, then 
compared to determine age 


techniques set down by Brodie,* 


and Downs."* 'S These techniques _ 
are well known _— d need not t be dis- 


on the SN plane Each age 


ar ranial base. 


polygon while the inclination of the — 


and B jork’s 


= 
the devised by 
employed to examine 


gon the effects on on the 
of varying facial structures and th 
In addition, the lengths 


maxillary (Ptm to Ans) and 


+, 
sulting 
8 (Got to Po) were 


fac ial 


a 
measurements and standard 


in figures l 2. As in 


of the cranium, ‘illustrations a 


re constructed facial 


n 


Fig. 1 The cranial polygon 
— for the the purposes of illustra- Since the facial structures w 
— 
— 
— =) rofile was analy 
— 
= case g. 2 The facial profile angles and 


Maxillary basal As in ‘the cranium, 
The angle formed by the cranial each group were 
base and and a profile line ‘through — mine whether the same structural vari-— 
-nasion and the nasal spin. ation was. as that 1 


alveolar prognathism : by Bjork. 


outlined by Bjork* ‘SNAns, ‘in the respe ctive age groups. 


base and : a profile ine through observ ed comparison of mean 

hasion and prosthion. values of the young adolescent 
Mandibular alveolar “ff progna- groups. To find out w hether the dif- 
ae : The angle formed by the _ ference | between the means in the abo- 
cranial base and a profile line riginal subdivisions greater 
through nasion and infradentale. due to chance, the ‘t’ value was 
Mandibular basal calculated. T The 5% level of mh 


the facial profile angle, was the establishment “mean 
by joining the points, N, Pg. and variation | in the li 


‘profile was. applied to twenty and illustrations of the face were com- 


_ aboriginals betw een the ages ten years Ea bs with those of Bjork i in the Swede 


_ and young adult, equally divided in and Bantu.‘ It was found nece ary to 


4 In ‘eine to compare the Australian -iginals with the age groups in Bjork’s : 
aboriginal with Brodie’ findings in studies” since changes i in measurements 
North American white male, the were observed between 
angular relationships of certain hor- adolescent aboriginal. 
jzontal planes to the anterior cranial Similarly, individual 
were measured. These consisted the ‘aboriginal age groups 
— the palatal plane, the occlusal plane — s, pared with the Swede and Bantu, and 
and the mandibular _plane already the cross sectional growth changes 
described by Brodie. The ercentage the facial structures compared with the 
y P P 
of upper facial height -(NAns) to total findings of Bjork and Brodie. 
facial height (NGn) was calculated. = _ Employing Downs’ analysis o the 


Measurements within the dental facial profile, selected aborigin ] 


4 
were limited to angular readings of were compared the 
the maxillary first permanent molar hite’* 

-(NS6), the edge of the central incisor Japanese and Neg! 

relationship of the long Cini 

of the and incisor Cranial 


Variation within the ‘Australian abo-— Bo. ‘Bolton point. Te 


“riginals was examined by deriving the in the condyloid fossa. 


— plane means of those individuals 
| 
—— 
_ 
— 
— 
— — 
— 
— 
— — 
— 
— — 
— 
= 
Chinese, 
— 
= 
= 
— 
™ 


section between the base and 


dine “a ramus tangents to the man- 
The point dible. The mid point was used 
tion of the suture where double projection 
rise to two images. 
te he “point o of 
transition from the crown of 
The point of greatest curvatu the medial mandibular i ae s ‘ss 
the occipital outline from to the alveolar process. 


ture on the parietal outline 


The center sella the mesial contact point. 


nent point of the chin. 
mid point of the | pper | edge 


olygon_ the points N,F,B,Pa,L,Oc, external acoustic mea- 


prominent medial “incisor 


axilla ; and alveolar. 
spinal point ond prosthion. e alv 


nasal spine. 


'ticulare. “The point of 
section. of the dorsal con- 
of processus articularis pterygoid process of the sphe- 
mandibulae and os temporale. noid. 
The mid- -point i is used where Frankfort Horizontal. 
double projection gives rise to formed by the right and 
two points,” Bjork.* Test poria and the left t orbitale. 
roentgenograms on Palatal ~The line joining the anterior 
W hite skulls showed the plane posterior nasal spines. 
shadow of the dorsal contour — Occlusal The line joining the bisection — na 
of the mandible to cross the the incisor overbite to the 
inferior surface of the basilar bisection of the occlusal over-— 


projection between bular- 
 infradentale and pogonion. Plane 


inathion. T! he deepest point 
on the chin, ‘Bjork.’ A dibl 
the chin half way betwee line ‘nasion 


— 
— 
— 
— 
— 
Basic 
— 
— 
— 
— 
— 
— 
— 
7 
— : 
— 
— 
— — 
— line projection of the body of [i 
— 
— 
— 


Analysis sts of the cranial aie "Using Schwalbe’ analysis. of the 
In lateral view, the cranial il vaults cranial out outline, Berry: and Robertson" 

the Australian. -aboriginals were long have reported on. ‘on the Australian abo- 

and low, as shown by the height/Iength -riginal, hile _Slome*® has examined 


index of 70.3 for the group. This over- the Bushman. T he present adaptation — : 
all proportion w was reflected in the mean of Ww ilder cr cranial analysis has only 


angular measurements from the basic angle in common with Schwalbe’s- 


quadrilateral and cranial polygon ‘method, the angle of parietal curvature, 
(Table 1, figure 3 3). BPaL. ‘This curvature, 


of 135. 7° in the adult aboriginal 
a mean _ Measurement of 129° in 
the European. Slome’s measurement of 
curvature, (mean 135.6°), 
the adult Bantu, was similar to that 
Reposted the aboriginal. I In the 


-present study, the group of aboriginal 


children adolescents showed 


ture of 131°. The finding of a low 

standard deviation for this angle, BPaL, 


Fig. 3 The mean cranial polygon for the 


row lim limits. 
craniometric 


and female. changes seen to occur 
in the cranial form were a decreased — 
inclination: and curvature of the frontal a 
| due to. alteration | nasion 
As was expected, ariation of the 
angle SNF was accompanied by varia- 
tion _of the remainder of the cranial 


aboriginals in each sibdivision the 
age groups was too small to permit a 
Statistical evidence of correlation be- 
tween various angles. The study of the 
extreme variants, in each age group, 
showed changes” the cranial base, 


— 
ite 
— 
—  — — 
tm 
il 
— 
a 
— 
— 
— — 
— 
al | Fig. 4 The mean cranial and facial poly; 
— the more recessive forehead. Indeed, gons of the aboriginal child and adolescent. 
cranial outline of this type of registered 
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Height/length 


84 -100 
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-150 
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-140 
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113" "93 4121" 


93.46 
.122 96 
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Cranial poly gon 


P 
LOcBo 


_ The mean values, ranges and stand- 


deviations of measurements 


41 131.44 122 


7. 64 115.12 


93 


III 


original 


tr et Sa 
bo 


456 


90. 


3. 
3.26 


146. 78 


42 - 55 
155 


/125.5-137.5 
106. 5-128, 450 0, 
120.65 7% 


5.31 


= 


» and profile are 
recorded in Table IV. It was interest- _ 
ing that the mean percentage of upper * 
facial he total facial height 


= 


Variation in the Oranial Outline. 


131.5 


Pa L0e 


LOcBo 
Oc BoS 


al base 


JF 


‘Es 


Adolescent 


F 11 No. 29 Ad. Ne. 56 Ad. 


76 


— 
1075-190 88s 
59.29 - 64S 27 -150 4.83 (0.80 
il 
= 
_ 


soddy 


suors0dos, 


66 ‘18 


(08'S 


Vol. 28, No. Austra 
a wee previous re too to permit 


s of correlations between ‘facial 


Since a of the 


However, the ‘saddle angle (NSAr) length of the anterior cranial base, he 


roached the level of significance 
been showt n to influence the indiv 
the female cranial base being more ce of 
se > than: the male. This Gating tend- acia prognathism in 
Swede and Bantu, ‘it was nteresting 
who has shown base of ‘the ‘to notice that individuals i in eac ch abo- 
_ American Ww White female to | be flatter —riginal age group showed similar com- 
binations of ariables, In the child © 


ition obtained i in the American Negro. group ‘the individuals chosen showed aa 

Employing the standard dev the effect of increased leneth of 
index of variability, the “joint ‘the anterior cranial base (Table and 
angle’ SArGo, was found most vari- In common with _Biork’ s 
and the angle of the palatal plane findings, the “saddle angle” wa 
SN least variable. palatal, oc- acute in 


clusal and mandilaler planes showed while the 


_ an increase in variability as the distance dibular planes w were more nearly 


from SN increased, as has been re- al lel to the SN plane. It was 


9 Oo Ss 


_ Variability of the facial profile angles, was less in’ the individual with | greater 


iation aS a total facial prognathism. Together with 
ws less than” the variability reduction there was 

8 hese facial structures which have . 
in the interincisal anele, 
been held to de “termine the profile h 

(Table “This Ginding agreed with | ‘omparison. of t 1e individuals wit 


greatest variation in the adolescent 
Pearson. and Davin*? who showed that 


variability of the cranium was less than group showed the effects on the pro- 
that of the ‘component "parts; agreed, file of a decreased jaw angle and 
also, with Bjork* who believed the com- proportional increase in the length of 
bination of variables may result in the body of the mandible and maxilla 
speece lling out of the fac tors w hich nals (Table Vv and Figure 6). iy Although the 
excessive prognathism. anterior cranial base length was similar 


Examination of the mean foc face, the reduction of the j 


more prognathic and less prog-- ; angle and the relatively greater leng 


_nathic groups in each age subdivision 


that the chief factors in the pro- sulted i in a more "prognathic To. 


uction of the degree of facial prog: gether with | the ‘increase in total face 
nathi sm were changes: in the anterior : prognathism there has been a reduc- 


nial base length and the ‘saddle tion 

angle”. A short anterior cial conve ity y of the 


length and an acute “s saddle angle” Comparison of the mean facial poly 


associated with a of the child and adolescent abo- 
nathic face. As ‘the cranium, _riginal groups revealed slight dif- 


numbers in | the subdivisions of the age 


— 30 
in the case of the cranium, there 
— 
i 
— 
| 
a 
— 
— 
— 
— 
— 
— 

tm 
— 
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ies 
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> 


ividual variation of the 


— 
— 
— 
— 
— 


“+ 
Indivic original, 

J iy 


a 


—— 


able VI and figure 4). maxilla and the i increase in 


"proportional length. These findings con- 


> 


Age changes w reve in pro 


res 
the | increase in the degree of mandibular _ Surprisingly, long ax xes of the 
pr ognathism, may ower incisors showed increase in 


been of an additive e nature, ie. man- _procumbency \ with age. was" 


im decrease in the interincisal ang 


dibular basal increase se plus alveolar in 
crease. As the degree of maxillary 

basal prognathism showed very little 
increase, it was not to 


14 Pow. 32 No. 26 F 15 yrs. (No, 39 F 15 


“96. 


vee 


Mandibular plane 


Denture 


69 


— 
ith other races 
— 


ung and 


8. 
: Mean 
30.5 6.07 119,82 106.5—128 4.67 1.60 
50 130 —168 8.23 148. 33 133 —163.5 8.66 


a 124,81 1] 5—137 08 106 


141.5— 0 5.61 


78.0— 96.5 44 0.04 
85.0—104.5 3.86 1.82 
88.6 80.0— 95.0 3.58 2.47 


17.72 2 2.0— 26.0 3.62 14.51 23.0 
5.0— 44.0 438 30.19 
Tnterincisal 116.92  104.0—137.0 2 92 113. ; 
1 to Mand. pl. ... 90.5—110.0 4. 75 


00 bo 


aS 


8 
2 
5 
‘ 


ae 


Maxilla 3.68 73.19 63.0— 82. 
Mandibalar 108. 97.1—121.7 628 2. 32 102.7—12 8.5 
is 2.00, 


Swede* “and Australian aboriginal 
shown in Table and illustrated, 
Bjork’ s mean polygon 
r the Bantu, 4 *in figures | 8 and 9. Com- a 
parison of these figures showed inter- 
Facial differences in the facial al struc- 


tures, as determined by Bjork’s polygon. 


The Australian aboriginal showed hes 
“most acute ‘ “saddle angle”, , NS Ar, to- 7a 
 Gether with the most obtuse ‘ “joint 
angle”, SArGo. As would be expected, 
the “chin angle”, GoGnId, was great- 
est in the ‘The Bantu and 


aboriginal mandibles appeared to have 


wa 


‘ig. The mean facial patterns of the 
a similar form, cbntrasting with the child and adolescent aboriginal. (Superposed 


¥ _ wider * ‘jaw angle” of the Swede. opt on n the SN plane and —— at N. ae 


— 
— 
— 
— 
— 
i 
i 


Adolescen 


Bjork’s 
NS 


27 


180.85 31. 
64.24 6.43. 


437 


Ovelusal pl. . 19. 3.62 34* 
_ Mandib’ r pl. 36.98" 438 
Interineisal 128.45 8 
Horizont: 
Maxilla 
Mandible 


Vertical 
Upper face. 


SN . 68. 76mm 


Both and adolescent 


groups showed similar racial differences: 


but it was noticed that maxillary basal 


did not differ greatly y. Ths prognathism was in the 


especially ev evident in the | degree 


Dental measurements ‘showed aA somparison of the selected group of 
incisors to be most procumbent in the Australian abor: iginals with the Amer- 


and least procumbent in t the ican W hite, American 
‘Swede. The mean interincisal angle of Chinese and Nisei,"? showed the mean 
the adult Swede was 137° with a a range values for the Downs analysis of the 
70°, the mean of the Bantu’ 120°, aboriginal facial skeleton to | ‘be within 
with | a range of 5 55°, v while the mean the range of variation of the American — ie 

of the aboriginal was 113.8° with a White _ (Table VIII). With the excep- ae? 


ange of only 30.5°. However, this small tion of the inclination of the occlusal 


Comparison of the Findings Obtained in the SWeue Dy 
wie. 122.9 485 117.5 (607 98 467 
— ArGoGn ....131.09 6.11 124.81 5.98 
— 
— 
— 
— 
— nase 
— 
— 
| 297 52.29mm 2.79 3.26 63.93mm 2.77 
fac ial he fil f the range may be duc P he of | he 
the acial structures, the profiles of the range may ue to the size of the a 
highest in the Australian aboriginal, — 
&g 
_ 
— 
— 
— 


“Fig. 8 of the mean tacial 
pattern of the aboriginal child with Bjork’ 
; = illustrations of the Swedish boy and twelve 


to Frankfort rt Horizontal, the 


4 readings of the denture showed extreme Re 
dental protrusion in the 


abo 


AB | to 
facial | plane 


 oeelusal pl. 


iA 
‘Fig. 9 of the mean facial pat- 
tern of the adolescent aboriginal with 
Bjork’ s illustrations of the adult Swede and © 
registered 


alian Aboriginals 
and ‘Wong (1951). 


24.3 >. 


9 to 3 1 


169 


12.5 8 to 4.25 


22.2 


13to29 


‘$15 


to 14 


— 
— 
= q 


When the standard deviation was while the aboriginal 
as an ndication of v ariability 


~ similar variation of the angles and pro- 
portions face to those of the 
Swede*® were found in the Australian 


As has already been 


Bjork i in Sw and Bantu. 
Bj 
.0  ortho- 


It was interesting to note that in 
Swe ede and aboriginal variability of the Eos 


high headed. 
angie ‘the SN 
angles SN plane was ‘Thus, the Australian abor iginals in 


er “Frankfort Hori- study are almost in the low 
headed group. Although this finding 
the anterior differs from the observations of C ‘amp- 
of the Swede and abo- bell, Gray and Hackett, who described 
riginal was similar | (Table V II). the living Central Australian aboriginal 


spite this almost equal» increment, the as hyp psi- ce phalic, it is ‘possible that 
ma d he method 
e vaxillary aiferences are due to the met s em- 


propo onal length of th 
. base e of the aboriginal decreased d with | ployed. But, if we accept Birdsell’s ‘sur- ae 


mise. ‘that this group is a mixture of | 


age, w while that of the Swede increased. 
Murrayian and elements, 


i his was reflected in the different meas- fa 
xillary basal progna-— 


ranial vault, low: headedne nay he 
Although mandibular basal prog- readily explained 


nathism “increased with age in both 
athion It would appear, on the basis of th 


Swede and Bantu, the decrease in » chin 
pa arietal curvature, 
angle re ported by Bjork did not occur = 


idea of determining racial specialization 
in the aboriginals showed in- 
from the components of the cranial out- 


per 
_ The inclination of the palatal planes _ tion of a geometric form, such as that i 
of both Swede and aboriginal remained 
the same advancing age, om 


that Klaatsch’s* all 


a tendency to parallel can be determined radio- 
SN plane. graphs. Pe rhaps cranial form 


Both Bjork® and ences the cranial base, which i 
may modify the relationships of facial 
that with: age the basal. prognathism 


structures ; ;So that a. dolico-cephalic skull 


the jaws increases beyond alv veolar 
ee associated with a flat cranial base and 


athism. >» Aust alian bo- 
m. In the Au li an requisite compensations in man- 
riginal alveolar prognathism ‘increased dibular form. The changes in skull out- 

_ beyond basal prognathism especially i line with the variation in inclination of 
maxilla. Accompanying the increas- the forehead seem to indicate such 


Although the radiographic cranial 


olygon i is is independent of certain, sexual 


T 


5 ‘The Frankfort Agreement of Anthro- 
il: pollogists adopted the following classi-— 
— 
— — 
: 
— a 
“a = 
— 
— 
— 
— 
— 
— 
it 
nus, in the OWede the i= py ee 


"Australian “Aboriginal 


it still relies on nasion od 
limit of the cranial base. Since — 
nasion is part of the face and closely 
associated with the supraorbital — 
it an independent growth. re lative tio 


to other Thus, some that are 


Although the sella-nasion 


mrs on the behaviour of nasion. 


Bjork has observed this increased re- 


ession of the forehead with age in the of j 


Bantu” and Swede It would app 
tu and Swede d appea The dependence of the upper. face on 


that the similarity growth of | 
the anter ior were base may be a factor | 
the aboriginal cranial outline and those. 


other primates. reporte ed by : 


man?’ is also due to” the changes at 
ij 


masion. 


‘he close app ximation of male. suggested uniformity “the uppe 
= a cranial outlines may be due to Ea face which may be characteristic of 
the method employed and the age i aa Homo sapiens. This suggestion would 
tribution; within the gt group there were seem to be confirmed by the ation 
greater _numbe rs of young boys that the proportion of upper facial” 
This age distribution may height to total facial height is similar 
the almost significant dif- many racial groups.** 
ference between male and female cra- _Inter -racial was evident in 
nial base (NSAr). In view of the work the , degree of mandibular basal prog- 
of Cameron, it would appear that “none g great enough to 
differences in the cranial base do oc- determine characteristic racial 
cur. Radiographic cephalometry offers p rognathism. As Bjork has pointed out, 
an excellent r means of determining this the facial ‘structures producing this ie 
difference, ‘but larger groups of rognathism seem to offer a means of 
= would be necessary. ts a determining variation. In this respect, 


When the anterior crar . 
has described the wide “ ‘joint angle” of 
used as a reference line, the facial pro- 
the Bantu’ as a primitive characteristic. — 


files of the aboriginal, Swede and Bantu oT 


were similar; but, when measured from fi ‘but the “saddle 
t Vv the sa 
the Frankfort marked racial classified as primitive; bu 


differences appeared. It would seem — acute than 


se or ore 
that this plane, re ‘lying the orbital would em idence for a 


vance skull form. Perhaps, racial 
; for its anterior te rmination, ds Ps, 
classification cannot be based on any 


must be considered as a facial plane, Ma dif 

sing easurement. Many of the dif-— 

use ful for intra and inter-racial facial Measu 4 y 
ob. ferences: of proportions and angles, 


t ying in the adult. Krogmar me 
ready pointed out that the use of the ‘ 

adult Swede and Bantu, may have been 


F.H. in- growth studies is not valid, 

> diff age | b tween the : 
om since porion changes position with age. the di in 


However, the plane: has readily | acces 


ible landmarks: and, in the case of the 


hus, the Australian aboriginal may be 


id.'* Whether the F.H. is also epre- 
tative of head posture in other racial 
ups is debatable. Studies on the 
suggest 
— plane has 
= 
prognathism when using nasion as a 
reference point. Even so, maxillary 
— — 
— 
— 
— 
— 
— 
— — 
&§ 
lm 
— 
a a distinguishing feature of the 


tralian aboriginal was the pronounced curate indication 
degree of alveolar prognathism, an ob- 
servation made by many investigators. the American Negro has a more con- 


There may be three possible explana- vex face than the aboriginal = : 


tions for this prognathism: firstly, the which may lend some support to the 
= arch, described d by observation that certain African tribes 
exceed. Australian in upper face 
“the propor tionately smaller facial Although 
tures, resulting in dental and alveolar — tures and profile in the three racial 
: prognathism. This would also account — groups may be due to the landmarks 
for the degree of alveolar Prog- employed, “the "finding of similar in- 
rved in the female. dividual variation Suggests the presence 
condly, labial musculatur of a common “genetic” influenc 
Schultz®® already pointed out that, 
i by the extension of quadratus — ‘man’s range of individual variations _ 
superioris a and quadratus la labii inferioris— has not yet become entirely separate 
the vermillion borders of the lips.*° corresponding ranges in other 
Comparison of Australion aboriginal 
the forward movement of the den- growth with the other races studied 
ture described by Brodie.“ The the impression that the middle 
_ pothesis may be offered that the re- face of the aboriginal completed | its 


i Sen” finement of neuro-muscular control of forward growth earlier than the cra- 


the | musculature a the white nial super-structure, nasion, or the eman- 
race** has resulted in the more  dible. This was an exaggeration ‘of the 


right po ition the incisors and previous findings that the profile be- 


hirdly, the early loss of cusps m crease in 1 maxillary alv eolar f prog- 
permit excessive mesial movement of nathism, angle NAnsPr, may be due 
an of the maxillary den- 


forward growth of the 


which, by procumbency of the "believed in jour 

: of the dental bases was responsible for a9 

ship cae: a maxillary base relatively the reduction of ov werbite of the i 

shorter than the mandibular base. reasoning might well 
x explain the high incidence of edge-to- 

edge incisor relationship reported by” 

in the adult Australian abo- 


measured from the pro- 
file angle, differed from the interpre- . Tiginal. T me the e entire maxillary = = 
tation gained from angular readings ture moves forward during growth is 


‘to points on the profile. This pony suggested by the reduction of angular 


explained by the variation in length 3 
nasal spine. As | has been 
‘pointed out "previously, this spine is ‘The forward migrati the 
short in the aboriginal. The use “tion might well the finding 
subspinale, A, as the ar anterior end the “chin angle’ of the 
of the maxilla may give a more = ao not decre 


comes less convex with age. The in- 
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in the Swede. Likewise, ‘the decrease of Central A 
in interincisal angle with. age ‘may be pe permitted the comparison of facial 
_ due to the forward movement of the and cranial structures with = 


dentition associated with the peculiar other living races, 


labial musculature of the aboriginal. Following the suggestions of Wilder, 


he adaptation. of Wilder’ an. Was analyzed by a geometric construc- 
alysis: to radiographic c cephalometr based on established craniometric 


offers the Of under- For the of com 


cranial outline is parietal values, sexual and 
Age changes i in the cranium and face of the aboriginal. 
occurred + extent in Inter-racial variation was studied 
the anterior portion and depend- individual variations of the face 
ed on the increased length of the cranium examined. Since the abo- 
anterior cranial base, SN. riginals were divided into two age 
Bjork's observ ation, that while the groups, , differing in mean values, the 
degree of facial prognathism is adolescent aboriginals (average age 
the nature of inter-racial years) were compared 


prognathism differs, is 


parent in the comparison of the children (average Ss 


i Australian ) aboriginal with of other _ seven and a half years) were compared 


4 Inter-racial variation in the variation was 
of middle face -prognathism A “characteristic geometrical form 

the inclination of the palatal plane w as obtained from the cranial outline 
facial m in which variation of the frontal ree 
The Australian has a anterior cranial base . Age in 
greater degree of alveolar prog- the cranium showed an increase 

than the Swede or Bantu. cession of the forehead. 
nor facial analyses showed signif- a 


Australian aboriginals is the j icant sexual differences. 
nature as tha Anwra-racial_ variation among tl he 


Swede and Bantu. ‘Australian was seen 


aboriginal facial profile are similar ‘a 


The availability of a series of in win together with a decreas oe 
six lateral _ cephalometric me 
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cranial base and differences in the 
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y Absent Premolar 3 r Probl 


Journ J 
cy. 


The congenital or 
_ more permanent teeth is the most com- 
mon oral anomaly. frequently 
absent, exclusive ve of the third molars, 
are the second premolars especially in 
mandibular arch. A solution to 
e found 
is space pr with whethe ‘ill be 
‘similar to that used hroughout life 
in cases s where extractions are part of treatment is es 
the treatment Deciduous teeth w out 
“successors in pak 
are rarely if ever retained beyond early — 


mouth radiographs three hundred adult li 
consecutive ‘patients _ examined. of the r of the deciduous teeth can- 


There were 124 male d 176 females / mot accommodate the heavier stresses 


in the group and the age range was jaw; hence, in deciduous 
seven to twenty-five years. None sought teeth | vithout successors, 
orthodontic treatment specifically for will 
this condition and were usually _This is particularly true in 
aware of it. Excluded from the series the case of the lower second deciduous 
were mutilated cases and one where 
anodontia. 


Twenty persons, or 6.6 percent, had 

a total of 29 congenitally absent second 
8 

premolars, predominantly in the: man- 

contrast, only eight pe persons in this 

~ group of three hundred had a total of | 

congenitally absent maxillary 

"treatment was 

specifically for correction of this 

10110 
condition in most cases, we may pre- ‘phenndiiian Space, or one that 1 may soon 


ee = that the 9 percentage is even hig become so in the posterior part of the 
than it is generally. This series 


ciduous molar, is a freque 
tion in these cases 


are confronted with an 


mouth. The injury that may “result | 
e 
occlusion and to the dental and 


a 
more fre uent 


cisors, ally 
held be "Whee di treatn ecomes a I necessity. 
to e true. Our fin ings are in 
with» a recent ALTERNATIVES 


cent. one or more teeth con- with an artificial 


om, with the mandibular tute and mechanical closure of the 
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space. In the advantages rrants extraction of an opposi 
premolar and the prospects of success 
are even greater if bilateral treatment 
as in the case of the absent max 

illary lateral incisor. t 

The chief advantage of 


“exists. This is 
felt to be due to mesial movement of | 
~ molars, the same objection that is fre- 

warrant treatment, it may be the uently 


= Retention of the deciduous 
and its replacement at the the time of ex- ] 
foliation is also the ‘plan n of choice in — ae hinge, where movement of an 
the less frequently seen malocclusions 4 object toward the rotational axis (the : 
where interdental spacing is a prom- equivalent of distal movement) — 
-inent feature. in an opening, and closing 


fixed bridge requires full or if we assume such a mechanistic and 


——— view of these structures, 


‘partial coverage of at least two abut- 
few millimeters “mesial "Movement, 


teeth with considerable removal @ 


of tooth structure. If little or no oo 


wear an artificial substitute for the sider mesial and dista movements 


of his dentition. The free. gingival is 
n relation to teeth change levelling \ various areas: of the 
life, exposing the finishing of correcting axial inclinations, by 
dimes of the castings, and the best made ™eans of which the overbite is correct- | 
_ bridges wear oF break. Such factors ed. Correct of extraction 
eS cases in our experience results in a 
3. Crown and bridge "prosthesis crease in the original overbite. 
exacting phase of the general prac- the objection. may ‘be based 
- tice of dentistry. If it is decided to a the observation that posterior extrac- 
fixed” bridge, Strang cautions that tions, performed for other than ortho-— 
“the orthodontist is in a delicate ethical dontic purposes, freq uently result in 
situation ..... for very often he knows closure. This may be true in untreated 
that the dental practitioner, who will © cases where the teeth are permitted to 


be called upon to” make the a artificial - drift and tilt. However, even here it. 
substitution, has been poin nted out by Bull® that older 


case,’ 
ist 


sent a deep overbite. 


ma ment. Such a decision, “however, must 
ached if the facts warrant it. ——— Ph We can only conclude from t 
Space closure with appliances the anterior overbite is the product 
these disadvantages. A better result is many complex variables in 
obtained if correction: of the -dentofacial skeleton and masticatory 
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greater distance between condyle 
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lim — 
lim — 
__the parents that this is the reas 
il 


7 
it is possible to finish treatment are “very efficie nt, 


an almost ‘end to end” bite, so arch manipulation slightly 


that if a slight relapse occurs in this ficult the end of treatment. 
area, as sometimes happens, the final Be Uniform tube and bracket height 
‘overbite after retention \ will not be from cusp summits a and incisal edges 
& excessive. It is a hasty generalization = same arch is an 


ment is essential since proper vertical | = than the other attachments in order to aa 
axial inclinations are an objective elevate ‘There re two reasons 
closure is to be maintained for this: 
this is neglected, Strang states, * ‘all oO Se ee he distal marginal ridge of the 
these teeth are ev entually going to re- premolar, due to its small lingual cusp, 
adjust themselves to the lines of the is is low in comparison to the mesial 
force in action “upon ou. . They ‘marginal ridge of the molar. 
The molar cusps ‘usually show 
‘not by? root -In duc e to their _longe 


‘the premolar area the greatest toe 


precaution is doubly applicable in view vi ge. ‘resulting an 
of the difficulty of maintaining proper factory contact. 
proximal contact the lower second T he summit: of the buccal “cusp 
area. rea. firs st pr premolar is is slightly reduc ed 
TREATMENT PLAN AND harmonize with adjacent teeth. 
APPLIANCE THERAPY above precaution will aid in attain- 
- An analysis of the malocclusion as ing a better proximal contact in an area 
whole will dictate the strategy of where it is frequently difficult to do so. 
movement. particular impor tance Successive round arches are 
are upper to lower molar relations, placed for levelling, correcting rota- 
crowding a anterior to the space, and in- re tions and principally for uprighting. A 
— of incisors relative to double round loop is incorporated 
The premolar space may be a the action gentle in the first | phases of - 
by the mesial movement of molars, the treatment and effective ov er a longer 


distal m of "premolars ar and period of time. The loop is activated 

canines followed by the lingual move- ‘s. slightly and adjustments are made | at 

ment” incisors, or combinations of int intervals of not less than four weeks. 
ot “rectangular wire (.021 > x .025) 
Bands are placed on the first 1 into w hich has been incorporated a 
premolar, and canine. Second Bull loop and tie back spur (Fig. 2) 


rs are banded if the posterior seg- placed next without activating the loop. 12s ee 
ment is desired as anchorage. If in- Later the loop i is ope ‘ned one millimete 3 
_cisors are in good alignment, are not ee by tying back at intervals of not less 
mesial molar move- than three weeks. More frequent 

‘ment is the objective, incisors are band vations result in loss of and 


The most distal band ti 
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y actually help m main-— 
tain contacts throughout the 
arch. I If excessive, i 


II Division 1 wich 


absent (Fig. 3). 


its | passive form be fore inse tion. fis premolars 


axillary elastics, in to oc 


be used either ‘spaces. were closed by | a combination 


mesial molar mov ement and distal 
d movement in premolar and canine movement. Treat- Oy 


: ment time: twenty-six months. 


a hen the crowns are in contact and 


faut The lower right premolar shows di: 
ion of its apex, and the lower left 
_ premolar, ‘slight apical resorption (Fig. 
Case LS, male, 13 years. Lower 
“deft second premolar and upper right = 
second premolar were congenitally al ab- 
_ sent. Buds of upper left premolars were ss 
ve ectopic, and upper lateral incisors were shear 
undersized. The patient’ father gave a 
history of partial anodontia. 
series of four X-rays (Fig. 
"taken ov er a period of three 
shows the space losure and 


Fighting of adjace nt teeth. The crowns 


ays roots are not 


om 10 


14 ‘millimeters, 


root orption is evident. There 


I, Division 1 maxillary pro- 
moderate. low anterior 

2 Rectangular wire arch with Bull 

and tie- back ‘k spur in the mouth. =. by 


— 
— 
or III type may — 
i — 
ward bend, while acti ar a Up-K 
g 
4 


‘Fig. 3 Above, before treatment. Below, after treatment. 
Fig. 4 _ Above left, pre-treatment. Above right and below left, progress x-rays, Sele ars 
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Fig. 6 Above left, pre-treatment. Above right, progress x-ray. Below, post-treatment. — 


Left, pre- treatment. Right, post-treatment. 


a 


orption one ‘third of ‘the root. Co 
tact between left molar and premola 


There is slight resorption of the distal * anterior segments. Lower right second | 
of the he right fi first molar and mod- premolar was, absent; the deciduous 
erate » resorption of the apical third of | molar w s extracted prev iously. (Fig. 2 


An big — - showed The upper right first premolar wa: 


trait 


ke 
[_ CT 
. | — 
| 
— 
— 
= 
— — 


ry 


ted in h 


sev enteen 


oe Final x-ray « 


nal x- i 
mov 
sorption. Occlusion, contacts, 2 
‘clinations e good. (Fig. 


i 5. J. M., male, 11 years. Class 
4 Lower left second pre 


TL, Division 
molar was absent (Fig. 7) ; mother 
congenitally 


deciduous molar was 


re- 


junction with the 

space wa as closed approximately 
one third by distal - movement of the 
canine and premolar, and two thirds 


twe ent -four 


been “no root resorption. 


4 


There | has 


Treatment nonths. 


lines to the right, it was felt that the pred 


 Hemley has stated that if teeth wer were 
_ moved by tipping, rather than bodily, 


ily movements as advocated here 
ispose to apical root resorption. 


tion. 


there | would be no > such Predisposi 


tive cases was instituted, either wit 
the attempt to avoid mov ement 


y through bone, 


pices horizontall 


in ‘those cases in which it was felt that 


this movement as as 


Forty two (21.5%) 
treated showed root resorption. 


of the 
ed root ‘resorption, and the a num- ie 
ber of | teeth subjected 
was 4, 959: that is, only 3.5% showed — 


any | evidence of resorption.”® Only 


by the mesial movement of the ona per cent of the 195 cases were cartied 


to it is that the 


no extraction maxilla. 


Case 6. T. 


Class II, Divi ision 1. pre- 
molars, right and left, were 


rthodontic forces” recorded, 

the 2 ages of the subjects and the 
length of treatment in the 
two groups 


Of interest is a more recent state- 
t of Hemley’ y's in a a discussion of the ; 


would be necessary to move teeth 


n treatment, ‘and the 
which we ere “not for bodily 
movement, but were tipped “upright 
by contact with the arch- -wire showed 


bodily through bone str ucture. The a at- aie 


, mow ement not been successfully 


demonstrated s since the introduction | A 


root moving devices in 1908.” 


ek, controlled experiment, in which 

_ large numbers of teeth were subjected 

to both types of movement, would be 

_ of value. Until one is performed, this 


— = 
— 
q 
— 
tm — 
— 
— — 
— | = — 
a 
— 
— 
— 
&§ 
— 
There is resorption of the 
a thirds of both right molar roots 4 pews 
to a lesser extent, of both premOtar™ iment, for almost half a century, has 
and _left_ molar roots. (Fig. 8) The been acknowledged to be a failure by 
_ Showed a greater predisposition to re- 
Sorption than any we have treated. | be 


Phillips, in a a recent inv it be, active for long time 
too great a Gatance: 


correlation between the degr 
and the type 


ty-nine cases “completed with he 
edgewise appliance. “No convention be- 

_ tween the distance a tooth is moved — 

aly uring treatment could be shown with cc) 

amount | of apical root resorption inv aly of ye 

during treatment .No significant warned Physiologic orthodontic 

difference could be drawn between the moveme ment is not possible but, 

amount apical loss: resulting crease the amount of permanent injury 

from the three various types of the moving force ‘should be light and 


(apical tipping, anterior or inte rmittent, period 


et ‘a oe tis- be ‘seen high a loop 

sue reactions of "different appliances. into al -edgewise arch is as “ physio-— 


“The extremes of force used in’ logic” as an appliance can be. The force 
ive resulting from the one milli- 


membrane to recover from the insult space which has 
and injury of the appliance. Histologic — = by the € previous application of light- be 
studies on human beings indicate that, arch» wires. . vertical legs are 

for this appliance, it is ordinarily in contact with each other, 


used, three weeks i is a a minimum period fording a degree of stability or splinting 
to the recently 


than any other in reparative processes to take place in 


the three week or greater interv 


be of little practical clinical use if this ‘There ies to 
‘were not true; yet this fact 9 w treatn 
i neglected. T he clinician who a : 


* 


numerous reports on this 


moe tresse i 1 between 
with which he stresses the association betw 


endo- 
works, but he is also failing to use an ‘and 
; r y i 
excellent mechanism to best adv vantage 


squently, hy 
andi is making a great deal of extra work less frequently, hyperpituitarism) 
acute and chronic infectious diseases 
4 


_ which disturb general mineral metabol- 
Discussing the twin wire appliance i in ism. am decidedly of the opinion 
_ the same article, they state that “the “that the root resorptions observed in 
greatest danger in this appliance lies orthodontic practice are produced not 


in the ¢ distance through which the force | by” mechanical force alone, but that 


— 
— 
— 
easier to cause root resorption with 
this than any othe li 
— ie y r appliance tested. 
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greater r than the ‘usual incidence 


div 

resorptive- “activ ity. ye He foun 

_ percentage of cases of root resorption 
wic 


of progresses with each 


year of treatment and with increased 
onset of treatment. Fischer 


practice. 


Sp ce avoids the disad- 


vantages: of prosthetic replacement. 


and extent of ro oot resorption.” 


As every orthodontist knows, root 
ope in certain cases is 


ty - of the dentition merits our ‘attention. 


process ceases and “te teeth exhibiting 
no greater 


_ Jacobson, in a 


‘Clinical Significance of Root 
ion” solicited on ths s subject 


( 


‘no gi gnif 
diagnosis’. . Dr. Allan 


Brodie pointed ont, “The importance 


of tl the process from a clinical | standpoint 

has been ‘greatly ov erestimated. The 
retention apparatus of the tooth is 
largely restricted to the coronal 2-3rds 


of the root - - its: apical is relatively 


-functionless i in this regard. The loss of 
even a small degree of alveolar height 
the crest) is of greater signifi- 


among other factors, it is not the kind “ 
of appliance that has any 
with the character resorption, but 


‘what the appliance i is made to do.” 
_ We are in agreement that | skill, | pa- 


tience, and judgment in in the use of the 


presented as 


3. Strang, R. H. 


cance’. "17 Jacobson emphasizes that, trang-Tweed Groups, Dee. 


An orthodontic a approach to the 
problem is offered, explained and il- 


4 
lustrated wi with case reports. 


. The problem i is a complex ¢ one and 
of necessity, the solution is ae. 
in many cases and not ade a  Panacen. 
The relation of this f ~ he 
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of Growth in the Cranium | Mandible, 


of the. 

3 the Use of Alizarin and Metallic Im lants — 

Lesue C. Erickson DDS* 


LFRED D D 


Our knowledge of ¢ osseous growth 
in the cranium has come from many 
sources. Important studies s have been Metallic implants have been used o 
carried out in man, us using cephalo- umerous occasions in the study of ar 
metric roentgenograms, and in living imal growth. Selman and Sarnat em- 


y "animals through the use of cephalo- ployed cranial and facial implants in 
metric procedures, metallic implants rabbits, while Gans" and Sarnat used 


and vital dyes. Broadbent, in 1930, com- them in the Macaca Rhesus mo 
menced a long-range growth study on key.?° Robinson and Sarnat, on the 
humans in the course of which he de- other hand, confined their 
veloped ‘reliable instrument for th 
taking of cephalometric head films. 
_ Through the use of this instrument, ie metal implants, but also used alizarin — 
Broadbent-Bolton cephalometer, Broad- concurrently: to 
has been able to record cranio- 
_ metric points accurately and repeated 


_ly over many years. 4 
Cephalometric studies ce by Bjork. and 


Ae. been carried out on a variety of an- implants were used concurrently , and 


mals. To facilitate his type of work, preliminary data on the vertical 


Jarabak designed an animal-head fix velopment of t the face and d the mode 


ation attachment which could be plac- eruption of the teeth were obtain- 
ed on the Broadbent- Bolton cephal-— 
ometer.”? Recently (1953) Selman and The vital dye, , alizarin red S, has 
Sarnat in further adapting been used many times ‘to "demonstrate 


the anatomy of growth in animals.*' ** ** In an early 


change in the extensive work, Brash fed alizarin ig 

of to pigs ir n mad-— 
der) and studied the bone growth lines * 


which were formed in due course.® 
investigators, however. have 
the synthetic form of the dye (alizarin 


"Thesis in partial fulfillment beca » 
the requirements for the Degree of Doctor _ red S) because of ii its broader of 


of Dental Surgery. University of Wash- 
ington, Seattle, June 1954. 

Seattle, Washington. 


il: 
— 
— 
| 
| 
— 
— 
i 
= 
— 
tus.2* An attachment s 
— — — 
— 


union of dye with hydroxide that, with- 
fifteen minutes of an alizarin in-— 

ection, permanent n marking line 


formed in all dentin bone cal- 
that time. ‘This tinctorial 
activity: of alizarin red S has” been 
tudied by Hoffman ‘through ‘the use 
of an artificial bone matrix. is ev ident 


ceptive zone of the collagenous matrix Fig. 1 Broadbent Bolton cephalometer 
_ within which the calcium salts are be- head holder attachment for rabbits. A. film | 


assette; B. earposts; C. anterior post for 


AND 


ae The young New Zealand rabbit was — experiments were conducted 


selected as an animal well suited to upon two eight-week old New Zealand — ee pe 
a study of dental and osseous growth. » ae One rabbit served as the con- 
‘paratory to | experimentation trol, the other as the experimental. ‘Two 
injections of alizarin red S were given’ 
to devise a technique for the taking of this latter animal within the dosage 
serial roentgenograms of the rabbit on a range 50- 100 mg. /kg. of a 
the cephalometer. A “special cephalo-— 
metric attachment was designed, con- “first i injection \ was made at the el of 
sisting of a plywood ba base with plastic mg. /kg. of body weight and the 
rights" upon which were mounted: second at the level 75 mg. /kg. 
- 1) an ear Post and 2) an anterior post body weigh . When n the animal ae 
centering and holding the upper sacrificed, it proved extremely difficult 
of rabbit. Another to locate the first alizarin red S line, 
The line ‘Tesulting from: the second i 
jection was visible upon the bone su 
meter. In this way, _ the entire attach: face, but did not demonstrate the areas 
ment: was oriented exactly in the mid- th a as s strongly as _ might it have 
sagittal plane and the transmeatal axis ae 
of e cephalometer (Fig. 1). Thus, % 
fixed _target and film tity of alizarin red Ss. For this reason, 
‘maximum dosage (100 mg./kg 
body weight), presumably well with-— 
in the tolerance range, was considered 
preferable in terms of the bone 
ing which it would oduce. 
t could be undertaken, The exper iment proper was built 
“mecessary determine the around a of ‘six x New Zealand 
dosage which would give recog- rabbits, 8 weeks of age. rabbits. 
erved as as a 


— 
— 
q 
— 
4 
; 
— 
— 
Tug 
— 
— were placed su g — 
same time be within the tolerance the and fronto-nase 
f the animal. For these reasons, in- 


N 


utures of ‘a cranium in 

given an ieonipunical injection n of a 

- 2% solution of alizarin red S in 
0. _ sodium chloride 100 kg. 


second injection was giv en 32 days 


ys after this injection. 
sev en s before animals were. 


the other after the second injection of | 

zarin- for unknown reasons. 

rabbits were fed twice daily 


‘grains 


‘four days and then every 


Roentgenograms were taken 
nembutal narcosis at 


Fig. 2 Tracing of superior view of skull — 


showing location of metal inserts. A. froato- 


(a) the amalgam suture ; B. fronto-nasal suture; X’, 
= serts on the cranial surface, and -— 


between the horizontal marks upon the 
inserts (X and Y 3 in the frontal bone 


: anterior teeth and the free gingival 
Fig. age further that 


in a 10% % solution and, 


line. Using these two inserts as a guide 
n superimposing the roentgenogram 


Roe ntge nographs tracings, a definite of 


Re of the three successiv e films 4 the h forward and d down ward 
"showed that the inserts _mov ed apart direc 

average of 3. 86 mm. at the fronto- _ Furthermore, ‘under 

Fees nasal sutures and an average of 0.766 — 
We mm. at the fre ato- parietal sutures dur- 

SES: period studied. There 

in other words, five times -more— 


ved § 


— iii 
— 
lm 
— 
— s removed fr — 
— = area 
— 


Fig. Roentgenographie tracings super. 
imposed on X and Y to show forward and — 


removed 
ve ren 
cessary to base exper 
- mental analysis upon visual observ ation 


of Leen specimens and microscopic ob- y 


- mandible. A. line produced by first injec- 
tion of alizarin red S; B. line 


in the alveolar 


eisors, E - experimental animals; C 


and 


(Figs. 4 and "Similar were vis- 
proces “surrot 


= 


Figs, 6 & 7 Superior views of lower eet) 


- ¢on- 
trol animal. a. line produced in ‘dentin by pe 
first injection of alizarin red 8; b. line 
produced in dentin by second injection of 
alizarin red S; A. line produced in alveolar 
 ~process by first injection of alizarin 
S; B. line produced in alveolar process by 
econd injection of alizarin red 8. 
Lateral view of ‘skull and mandible with 


alveolar bone removed. A. apical 
Figs. 4 & 5 ‘Lateral ‘and lingual views of 


on of line produced by first injection of 
Slisarin red S; B. apica] termination of 
produced second i j 


— wth was g dible and 
— ore 
— 

i 
— 


Ge 


| also show inct re ‘margin | was quite” mov- 


LA 
pared. In ground | cross sections mark and free gingiv al 
=a one within the other. margin was 2.2 mm . for the \ upper in- ae Sy 


Distance measured between these lines, _cisors, and 2.3 mm. for the lower i ine 
div ided os number of between cisors. range of or minus 0. 3 mm. 


etwe 

facial surfaces the ‘teeth were on the facial surfaces of dhe teeth 

marked by two red bands which ace was measured, the average weekly erup-_ 
4 


tually” formed the apical terminations tion rate calculated for the upper 
“two internal cones (Fig. 7). A cisors was 2.0 mm. and for the lower 
"measurement made between the apical incisors, 2.36 mm. As noted in Table 
terminations of f these two “successive I, the lower teeth were erupting a 
= or cones on the external surfaces, tle faster than the upper. The calculat- 
ided by the number of days between 4, 


ed replacement time for the upper 
gave the eruption ré rate cisors was 12 weeks, for the lower in- 


cisors, 10 weeks and for the he upper and 


lower “posterior teeth, 10 weeks. 


estimated ‘third molar 
rate the estimate the time was 7 weeks, while in another, it 


required for complete replacement of was 


a further check on the eruption in the” ‘upper and lower dental. 

“rate the anterior teeth, _measure- of each animal. Teeth of the up- 


ments were made between the prepar- — per arch which were studied included — 
ed porate in the enamel and the free the central © I incisors, the first, second 


A and third premolars, and the first and 
lacked complete accuracy in that the second molars. The lower teeth 


45 Measurements Mea ean Deviation 


Upper Posterior ‘Teeth 


ower ‘Posterior Teeth 


1.30 mm 


Ln 


week, 


— 
gg 
— 
— 
— 
aS 
— 
lingual surfaces were obtained and 
e mean eruption rate was determined. in their growth rates from one animal 
— 
— 
— 
— im 


Standard 


— 


Teeth 


Ne *Microns per da 


were the central incisors, the first and 

"second premolars, and first and second 


| 
= Ground sections were made of _ 


and 9). In each 


injections gave daily 
al growth rate of the dentin (Table IT). 

The av 

dentin calculated to be 11.46 


tion: varied considerably from a -min- 

imum of 1.87 microns a day to a a max- — 

2 


three to four days. 
Che control animal was kept the 
identical to that received by the ex- , 
perimental animals. By contrast, no 
surgery was performed upon, this: 
trol animal and no injections were a 
‘ministered to it. The first weight loss 
registered by the control, 
4: -alleling i in time and severity the 
loss of the at 


ge daily apposition 


Fig. 8 & 9 Cross section of lower incisor 


tion of alizarin red S; B. line produced in Fees. 

by second injection. of 

section of upper first molar. 

almost line produced in dentin by first 

of alizarin 

second 

namel ; 


+ 26 


injection, attributed 


microns. The observed rate of apposi- 
- 


line produced in dentin by first injec- 


red 


injection of 
De - dentin 


— Number of 

im 
—— 
— — 
— 
— 
— 
— 


: 

to an accidental water deprivation for is due to > the continuous 
“five to eight hours. The weight drop tissue at the basal portion. 


seen in the control on the 42nd day was ae 


all likelihood roduced by a a similar, the labial, buccal and li 
# 100d pr n ingua sur aces, 


: teeth exhibit a (Fig. 
This i is seen ‘most readily in the 


tion are two different processes, char- 
acteristic of bone, enamel, cementum 
bicker a slight buccal curvature and the lower 
and ‘dentin. though these proc- 
premolars and 1 a slight mesio- 


‘Schour and Hoffman of ‘the and lower 

“the rate. of increme ntal calcification a single mark placed labial 

and the rate of apposition in enamel ‘surface of the tooth does not give the 

a oe and dentin are the same, and the cal- average eae the entire 2 

cification pattern _under normal con- tooth. Preferably a mark should 

ditions acts as a ‘reliable indicator of the placed on both the labial and tine 

growth pattern. "2° When the alizarin surfaces. An ev en more accurate deter- _ 


red injection: is employed, it is the n mi ination « can be made by v using the 


upper and “molars do 


incremental calcification basal termination of each alizarin band. 
_ that is being measured, rather than the © Such a procedure was followed here. — 
appositinal al growth. Measurements v were made on each s side 
Such a sequence is well illustrated the the mean 


a dentin. As one layer of | organic rate was determined from ‘these 


matrix ‘material or predentin: is being” Grow th of dentin 

_preduced under The daily appositional rate of 
de fluence, the predentin formed the pre- | Megat 


varies: within single tooth and be- 
vious day is undergoing calcification. 
tween different” teeth. This variation 

Thus, when the predentin reaches dependent u n the ; anatomy of 

width in the range of 10- 20° microns, 


+: 

tooth, the amount of tooth structure 

that ortion of it farthest “from the 
of it farthes already formed, the position of the” 


odontoblasts becomes a newly calcified 
y tooth, the method of sectioning 
_ zone known as the intermediate den- ae 
and the age and species of 
the that is stained 
the animal. In the rabbit upper incisors, 
the alizarin red S in the initial stages 
found to vary from 4.68 microns in one 
Dentition the rabbit area to 15.62 microns another, w hile 
y The teeth of the e rabbit ¢ grow and erupt in lower incisors the range was 7.81 > a 
continuously throughout the life of the 43 aged Hoffman 


animal. These continuously erupting 

teeth” are referred to as teeth of per- grow w a 

sistent growth. No structural distine- tooth, it follows a definite and orde 

tion is made between crown and pattern of distribution.” 
in wove situation. Instead, 2 a single crown is. posterior teeth demonstrated tthe 


— 
| 
& 
__ A. Appositional growtil|nd calcification 
— 
— 
— 
fa 
— 
a 
— 
— | 
— — 
— 
— 
— 


wii 


confi iguration 
influenced the measurements taken an 


t was with difficulty ‘that an accurate 
_ConcLusions 


major portion of ‘cranial 


that there is approxi ly five” 


times as much th 


"produces an elongation o f the face in an parietal 3.86 mm. 


> 1 € 
anterior direction. Levine attributes: at the fronto- -nasal suture. These 


the relative lack of activity at the fronto- emons d 


parietal tal an early stabilization there was five times as much growth 


; 
ranium. 1. Selman and Sarnat, t the fronto-na -nasal suture as at the 
while investigating growth at the fronto _fronto-par ietal. Such growth differ-_ 
nasal suture of the rabbit, measured 


the distance between n metal _implan 
and suture line as well as the distance 
between metal They found 


entiation between the cranial and 

facial portions 1 may be characte 
istic of long snouted animals. 

The cranium showed marked 


positional growth on all 
grow th at the suture pelea be attribut- and external surfaces. a 


to the nasal bone and approximate- 


wee 


the mandible the location | 
to the frontal bone.’ lines showed the 


f the ‘ascending r ramus, in 
growth of the cranium to sutural ac- process. 
tivity. Brash, « on the contrary, did not In the incisal region 
“attribute the Primary increase in dible, the growth appeared local-— 
of the cranium to suture line activity, na ae superior one- -third | 


but rather such i the e alve eolar p process. 


marked appositional growth ove 
entire ‘process in the 
ed, r, the findings of Pas molar area. 
not at variance. Likewise, Robinson The av erage increment 
and Sarnat, ‘through the use of metal dentin in the uppe 
implants in the pig mandible, demon-— found to be 12.00 microns; in 
strated the same growth sites that have dower i incisors, 12.76 microns; in the 
brought out here by the use of upper posterior teeth, , 10.99 
-alizarin red S. * In the present "study, crons; in the lower | posterior - teeth, 
growth at the lines was demon- 10 microns. An overall average 
strated both by metal implants and b by rate 0 dentin day wes noted of 11. 
Craven, using the latter technique, and 
Tarabak, et al., using radioactive cal- 
have also demonstrated per week; for the lower in- 
the suture lines and have suggested _cisors, 2.36 mm per weeks for the 


= two cra- 
¥ 
=“ 
— 
— 
— 
— 
— 
— 
— 
— 
— 


Metallic Implants 
and for the lower posteriors, internal and all 


“| 30 mm. per week. The overall cranial bones. Appositional bone growth 


also very noticeable “upon the 


bs 
posterior border of the ramus and upon 
the alveolar process of both maxilla 


ah 


A study was conducted on New 


sutures, to rit the pat- 
of cranial growth, to determine: 


pike 


es a 
cranial growth. 

grow th rate in the dentin and the erup-_ 

rate of teeth v were determined 


Two groups of ra rabbits were studied. 


first group was used to determine 
the dosage levels of alizarin necessary 


4. 
to "reveal growth in and a: 


Odont. 


50 and 75 alizarin per 

body weight, although well tolerated, 

did not demonstrate the areas of grow th 
as strongly as might have been desired 


s second group consisted of fiv 
experimentals and one control animal. 
te = The experimentals were given two in 
_jections of 100 ‘milligrams of alizarir 
2 S per kilogram of body weight 32 
apart. This alizarin dosage re- 
ealed satisfactorily the growth sites 
the skull and mandible and the in 


cremental growth pattern in the teeth. 
“2 Cranial | expansion was found to oc- 


cur primarily as a result of bone growth 


characteristic of long 
snouted animals. 
_ growth occurred in a given time interval 


‘Five times” as much 


at the fronto-nasal suture as at the ae 


and parietal : suture. 
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Anna Hopkins v was born on a farm i secretarial work. But this was no 

in Bloomington, Minnesota, 3 January _ “running away from home.” Her strong 
22, 1872. She the fi tof eight sense > of responsibility her family 


at that time, wee in She continued always to help them 
_ that northern and as late as 1931, following Dr. 
a ingle’s death, she assumed compl te 
gh responsibility for the orphan 
to do even the peta things, it was daughters of one of her brothers and 
given tasks which became its sole re took them | to ) ane to live with | 
 Sponsibility. Needless to say, the coldest he 
child carried d the heaviest load and, 


as cach new one arrived, ‘there vere 


obtained a position with a large bus- ft 
Anna grew up carly. She took her — iness concern in Minneapolis and con- 


att ordinary chores as a part of living and ba 

Was constantly | looking f for more ~ have been 1893 that “took 
4 to do. Throughout her life she gloried © a position as secretary to Dr. Angle. 
_ in the simple tasks of the home and It was in that year that he published 

whatever she did was done with the third edition of “The Angie S Sys- 


skill th Regulation and Retention ‘of 
‘old enough, the Teeth” and the fourth edition ap- 
No. 10, a typical peared “in 1895. Knowing the agony 
he went through in writing anything 


of the times. There she bli te likel 
ite li 

her education at fourteen. We can ‘US Tor a secretary was very § 


kg 
those so under- 
_ imagine that going to school was a during those years. It is” al 


her be at all other times Anna could not be in 


contact with Dr. Angle for r very long 


before she fell under "same spell 


nd balling the children. 


As soon as she had finished her own _ rate, she felt the need for further train- ero : 

7 schooling , She began to teach at the ing and, accordingly, entered the Uni- 

same school and, with the meager salary ty of Towa to study dentist 
she de rived from this, began to 
her own needs. By the age of sixteen Following her professional ——s 
she was not only self- -supporting but she once mere joined Dr. Angle, 
helping the family as well. The mate- had ‘moved to St. Louis in the mean- ee 


al things of life were alway ‘time. ‘It was here he gave his first course 
om the Hopkins’ farm, but a were ~ of instruction in 1900 and, in 1901, or- 
“4 considered ganized the American Society of Ortho- 
dontia. records show that 


Hopkins was secretary of the society 
from 1902 to Some time during 


limitations of her en- 


tm 
il: 
if 
— 
— 4 
— — 
— 
— 
= a 
— 
— 


1906 in Ni- to 
she “she gave more than 


‘The orthodontic literature of that * fie 


period gives us a fairly accurate idea When the course was started 
of what conditions were like. We know ag: 
that orthodontia was “witnessing tt 
aligning of different groups, each head- 
3 by a strong p personality, | and tha 


_ the strife that raged among them was 


violent than we 


although a sensitive man, was 


Falls, New York. 


terval of time had elapsed since the 

New London days: and the students 

were more widely separated from ‘the 

Angles in age. To these younger men 

Mrs. Angle was invariably “Mother” — 

many of them could thank 


tefhentve for smoothing their way when 


hard fighter and he brought down were verbally “spanked” by Dr. 
2 ngle. However, she was always care- 
_upon his own head | storm after storm er syn 
not to carry her 
criticism and abuse. Such times were the lesson did no for 
difficult for Anna. With her strong 
“protective instincts she cor could only en- 
‘courage and give him comfort when 
he was hurt, because it is doubtful that am 
she ever was i able to cause him to alter 4 away ‘Geb Pasadena more than recipes 
his course; even. more doubtful that delicious dishes. For them she was 
‘she would try to, his strong a model tobe emulated. 


Pp ‘Angle 


Her patience was soiieaie! Dr. ‘dents in 1927 and Dr. Angle died in | 

_came more and more to depend upon 1930. During the last years of his life n 
particularly in the writing of his the Angle Society continued to hold 
She would take down dictation | meetings in the little building. When 


; iy as he sat and thought aloud and then, | < the present society was organized in 


Bs. hen she read it back to him, he would — 1930 following Dr. Angle’s death, Mrs. 

a swear he had not said it that way. ae 

y. _ the whole thing would have to be done 

ay over and over again, each paragraph, 
each sentence, each word, until it €x- 
pressed just what he wished, no more, 
no less. Mrs. Angle laughingly said later — 


that she came closer to divorce when 


riting papers than at any other time. i 
= spite of her complete devotion to — 


Dr. Angle and his \ work, Mrs. ce 


Angle journeyed to Chicago to assist 
the founders. She was made Honorary _ 
Chairman ¢ of the Executive Committee 
for life and an editor of the Angle | 
Orthodontist. She never exercised ol 
prerogatives of either office, although _ 
she attended the | biennial -meetings un- 
til 1949 wherever ‘they \ were held. The 
Southern California Component con- 
— to hold its meetings at the little 


now her home, until recently. 
rust into a role of prominence as ae 


“the wife of a world figure, Anna Hop-— 


the rare trait of 


_ ‘more than she revealed her know een ¢ 
to a life of obscurity, | she would ‘still 


oo and she never forced ad opinion 


kins played her role with grace, ‘mod- = 
esty, and an exquisite sense of the fit- _ 
ness of things. . Had she been destined 


— 
— 
— 
— | 
(| 
— 
| 
— — 
— 
‘ 
— 
i . She was an avid reader over a 
— } 
— 
— 


lost its closest link with Dr. Angle. But 
though the life may be gone, the ideals 

and inspiration which she gave | us will 


_ live forever in the hearts of the present 


2] 
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Ay Instructions to Contributors 
The author should ‘pobanit the original typed copy of the manuscript, 
<= -spaced on bond paper. The author’s name and city of residence should 
"appear immediately after the title, and the street ; address. ‘should appear at 

-_-Do not use symbols to indicate teeth; in n tables: teeth m may be designated as ot 


x ov. 1 or L-6, but in the text names of teeth should be fully written out. gee wns 
In 


of lines and the size of lettering should take into account the fact that most _ - ms 
illustrations are reduced in size in the engraving process. Photographs should a 
be sharp, glossy prints of adequate size, unmounted and kept separate from the _ 
text. At the discretion of the editor, illustrations will be reproduced ¢ either as 
- single column cuts of approximately 2% inches in width, or a double column 4 
_ cuts of 434 inches in width. The height of the cut may vary, but contributors ee 
should be keep in mind that reduction or enlargement of illus- 
trations affects all dimensions, and that arrangement of aon al 


that awkward peopertions a are avoided and no of 


should the basis of orientation of illustrative matter ‘portraying 
the f wheth it be films, t facial hot hs. Cag 
e face, whether i ilms pho 


to keep the portions of the cut as as ie, | ‘the cranial 
_ outline should be eliminated from cephalometric tracings unless its ommission _ 
would be detrimental to’ the sense of the article, Photographs « of Patients 


‘should be cropped closely, 2 and photographs of models should be ‘separated — 7 
by a minimal amount of empty space. Illustrations will be returned to authors __ 


: for revision when they do not comply wit with these ‘Specifications. — nae. i 
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